Role of central epinephrine on the regulation of corticotropin-releasing factor and adrenocorticotropin secretion.
Epinephrine (EPI) has been described to stimulate the hypothalamic-pituitary-adrenal axis. However, whether central EPI neuronal systems play a major physiological role in the regulation of ACTH secretion and whether that role is primarily stimulatory or inhibitory in nature is still controversial. The present study addressed these questions using different inhibitors of phenylethanolamine-N-methyltransferase (PNMT), which were either active peripherally or were both peripherally and centrally active. Male rats received either vehicle or a PNMT inhibitor at various times before further experimental procedures. A large decrease in hypothalamic EPI levels was observed in rats given central PNMT inhibitors, whereas these treatments did not affect hypothalamic norepinephrine (NE) levels. Plasma EPI, but not NE, was decreased to similar levels after treatment with peripheral or central PNMT inhibitors. Basal plasma ACTH decreased slightly during the 12 h after central PNMT inhibition. Central, but not peripheral, inhibition of PNMT significantly decreased the plasma ACTH response to ether vapor stress at 5 and 15 min. This effect was seen 3 or 12 h after PNMT inhibition. The suppression of the stress response was not due to a change in responsiveness of the pituitary to CRF. The hypothalamic content of CRF was significantly decreased 9 and 12 h after inhibition of central PNMT. Blockade of the stress response actually preceded the changes in CRF levels. The content of arginine vasopressin, another potent ACTH secretagogue, was not affected 3, 6, 9, or 12 h after that treatment. The effect on CRF was not observed in rats treated with the peripheral PNMT inhibitor, nor was it caused by manipulation and stress of the animals 12 h before death. The dat demonstrate that central inhibition of PNMT, which produces a selective decrease in hypothalamic EPI levels, blunts the response of plasma ACTH to ether vapor stress, and at later times also causes a selective decrease in CRF content. Furthermore, the altered ACTH response to ether stress is not due to a change in responsiveness of the pituitary to CRF or to an alteration in arginine vasopressin levels. Thus, an endogenous EPI neuronal system appears to stimulate CRF neurons responsible for the increase in ACTH after ether vapor stress.